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Response to Amendment 

1 . This office action is in response to applicant's amendment received on 
07/15/2005. 

Claims 1,14, 20, 27, 33, 39, and 45 have been amended. 
Claims 46-51 have been added. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 14, 20, 27, 33, and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stein et al. (USP 6,192,751) in view of Ziegler et al. (USP 4,730,650) 
and Lynworth et al. (USP 5,440,937). 

Regarding claims 1-2, 14, 20, 27, 33, and 39, Stein et al. disclose a system for , 
measuring fluid in a container (tank)(e.g. Figs.2-3, Col.5, lines 12-35), the system 
comprising: one or more transducers (14) operable to: introduce an elastic wave to a 
container wall, detect an elastic wave that has propagated at least partially around a 
container wall, and generate a signal representative of a detected the elastic wave; and 
a computer (signal processor 26) operable to determine a state of a fluid in a container 
based on a signal representing an elastic wave that has propagated at least partially 
around a container wall (e.g. Col.2, lines 54-61, Col.9, lines 3-11). 
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Stein et al. fail to disclose the transducer is a vibration transducer and one or 
more transducers operable to detect an instructed vibration that has at least partially 
around a container wall in more than one vertical propagation direction. 

Ziegler.et al. teach a transducer (4) that introduce a vibration to a container wall; 

> 

detect an introduced vibration that has propagated at least partially around a container 
wall (e.g. Fig.3, Abstract, CoM, lines 8-13, Col.3, lines 15-30). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a transducer that introduce a vibration to a container 
wall; detect an introduced vibration that has propagated at least partially around a 
container wall as taught by Ziegler et al. in a system for measuring fluid in a container of 
Stein et al. for the purpose of providing a device for detecting filling level of liquid in a 
container (Ziegler et al., Abstract). 

Lynworth et al. teach more than one transducers (16, 17) operable to detect an 
instructed vibration that has at least partially around a container wall in more than one 
vertical propagation direction (e.g. Fig. 2, Col.3, lines 36-43, Col. 6, lines 17-35). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include more than one transducers (16, 17) operable to detect 
an instructed vibration that has at least partially around a container wall in more than 
one vertical propagation direction as taught by Lynworth et al. in a system for 
measuring fluid in a container of Stein et al. in view of Ziegler et al. for the purpose of 
providing a process and apparatus for ultrasonic measurement of volumeric flow 
through large-diameter stack. 
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4. Claims 1-2, 5-12, 14-18, 20-24, 26-31, 34-37, 39, and 40-43 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Stein et al. (USP 6,192,751) in view of 
Fred Schloss et al. (USP 3,224,246) and Lynworth et al. (USP 5,440,937). 

Regarding claims 1-2, 14, 20, 27, 33, and 39, Stein et al. disclose a system for 
measuring fluid in a container (tank)(e.g. Figs.2-3, Col. 5, lines 12-35), the system 
comprising: one or more transducers (14) operable to: introduce an elastic wave to a 
container wall, detect an elastic wave that has propagated at least partially around a 
container wall, and generate a signal representative of a detected the elastic wave; and 
a computer (signal processor 26) operable to determine a state of a fluid in a container 
based on a signal representing an elastic wave that has propagated at least partially 
around a container wall (e.g. Col.2, lines 54-61, CoL9, lines 3-11). 

Regarding claims 5-6, 26, Stein et al. disclose the one or more transducers (14, 
16) are adapted to couple to the exterior of a container (Fig.1 ), a fluid state comprises a 
fluid level (e.g. Col. 9, lines 3-11). 

Stein et al. fail to disclose the transducer is a vibration transducer and one or 
more transducers operable to detect an instructed vibration that has at least partially 
around a container wall in more than one vertical propagation direction. 

Fred Schloss et al. teach a vibration motion of a container means produces 
elastic wave in the liquid pool (e.g. Col. 4, lines 69-71, Col.6, lines 42-43). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a vibration motion of a container means produces elastic 
wave in the liquid pool as taught by Fred Schloss et al. in a system for measuring fluid 
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in a container of Stein et al. for the purpose of providing a hydrophone calibrator unit 
and a sturdy environmental test container (Fred Schloss et al., Col. 2, lines 1 1-29). 

Lynworth et al. teach more than one transducers (16, 17) operable to detect an 
instructed vibration that has at least partially around a container wall in more than one 
vertical propagation direction (e.g. Fig.2, Col. 3, lines 36-43, Col. 6, lines 17-35). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include more than one transducers (16, 17) operable to detect 
an instructed vibration that has at least partially around a container wall in more than 
one vertical propagation direction as taught by Lynworth et al. in a system for 
measuring fluid in a container of Stein et al. in view of Fred Schloss et al. for the 
purpose of providing a process and apparatus for ultrasonic measurement of volumeric 
flow through large-diameter stack. 

Regarding claims 7 and 21, Stein et al. disclose the computer (signal processor 
26) determines a fluid state in a container (e.g. Col. 9, lines 3-1 1 ) based on the time for . 
an introduced vibration (elastic wave 28) to propagate at least partially around a 
container wall to a detecting transducer (14, 16)(e.g. Col. 4, lines 32-38). 

Regarding claims 8 and 22, Stein et al. disclose the computer (signal processor 
26) determines a fluid state in a container (e.g. Col. 9, lines 3-11) based on the 
amplitude of an introduced vibration at detection (elastic wave 28)(e.g. Col. 7, lines 50- 
64). 

Regarding claims 9 and 23, Stein et al. disclose the computer (signal processor 
26) determines a fluid state in a container based on: the time for an introduced vibration 
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to propagate at least partially around a container wall to a detecting transducer (14, 
16)(e.g. Col. 4, lines 32-38); and the amplitude of the introduced vibration at detection 
(elastic wave 28)(e.g. Col. 7, lines 50-64). 

Regarding claims 10-11, 18, 24, 31, 37, and 43 the combination of Stein et al. in 
view of Fred Schloss et al. and Lynworth et al. disclose the computer (signal processor 
26) is further operable to control an introducing transducer (signal processor 26 driving 
the transmitting transducer 14 to transmit an elastic wave characteristic)(Fig.1, Col.2, 
lines 49-54); the computer (signal processor 26) is operable to control the amplitude 
(e.g. Col. 7, lines 50-64) and frequency of vibrations introduced by the introducing 
transducer (e.g. Col. 7, lines 5-18); 

Regarding claim 12, Stein et al. disclose the computer (signal processor 26) is 
further operable to determine a second fluid state (different level of fluid) (e.g. Fig. 2, 
Col.3, lines 3-13, Col.4, lines 42-67). 

Regarding claims 15-17, 28-30, and 34-36, 40-42, Stein et al. disclose 
determining a fluid state based on the detection of the vibration comprises determining 
the time for the vibration to propagate at least partially around the container wall to a 
detection point (e.g. Col. 7, lines 23-49); determining a fluid state based on the 
detection of the vibration comprises determining the amplitude of the vibration at 
detection (e.g. Col. 7, lines 50-64); determining a fluid state based on the detection of 
the vibration comprises: determining the time for the vibration to propagate at least 
partially around the container wall to a detection point (e.g. Col.4, lines 32-38); and 
determining the amplitude of the vibration at detection (e.g. Col. 7, lines 50-64). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include more than one transducers (16, 17) operable to detect 
an instructed vibration that has at least partially around a container wall in more than 
one vertical propagation direction as taught by Lynworth et al. in a system for 
measuring fluid in a container of Stein et al. in view of Fred Schloss et al. for the 
purpose of providing a process and apparatus for ultrasonic measurement of volumeric 
flow through large-diameter stack. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stein et 
al. (USP 6,192,751) in view of Fred Schloss et al. (USP 3,224,246) and Lynworth et al. 
(USP 5,440,937) as applied to claims 1-2 above, and further in view of Utran ("Modern 
Ultrasonic Tranducers", 1999). 

Regarding claims 4, the combination of Stein et al., Fred Schloss et al., and 
Lynworth et al. (USP 5,440,937) discussed supra, discloses the claimed invention 
except the first transducer generates a vibration between approximately 30 kHz and 150 
kHz. 

Utran ("Modern Ultrasonic Transducers", 1999) discloses a transducer generates 
a vibration between approximately 30 kHz and 150 kHz (e.g. "Modern Ultrasonic 
Transducers", Page 2). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a transducer generates a vibration between 
approximately 30 kHz and 150 kHz as taught by Utran in a system for measuring fluid in 
a container of Stein et al. in view of Fred Schloss et al. and Lynworth et al. for the 
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purpose of providing propagating ultrasound for analyzing the transmitted signals in a 
given medium (Utran, Page 6, paragraph 1). 

6. Claims 13, 19, 25, 32, 38, and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stein et al. (USP 6,192,751) in view of Fred Schloss et al. (USP 
3,224,246) and Lynworth et al. (USP 5,440,937) as applied to claims 1-2 above, and 
further in view of Foreman et al. (USP 3,958,458). 

Regarding claims 13, 19, 25, 32, 38, and 44, the combination of Stein et al., Fred 
Schloss et al., and Lynworth et al. discussed supra, discloses the claimed invention 
except a wireless communication device operable to send a wireless signal 
representing a generated signal to the computer. 

Foreman et al. discloses a wireless communication device operable to send a 
wireless signal representing a generated signal to the computer (e.g. Col.1, lines 61-65, 
Col.5, lines 44-48, lines 58-61 ). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a wireless communication device as taught by Foreman 
et al. in a system for measuring fluid in a container of Stein et al. in view of Fred Schloss 
et al., and Lynworth et al. for the purpose of providing a an acoustic emission fluid flow 
measurement system for determination of change in fluid flow direction and fluid density 
(Shinha, Col. 3, lines 9-23). 

Allowable Subject Matter 

7. Claim 45 is allowed. 
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8. Claims 3, 46-51 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Regarding claim 3, none of the prior art of record teaches or suggests the 
combination of a system for measuring fluid in a container, wherein the system 
comprising: one or more transducers operable to introduce a vibration to a container 
wall, detect an introduced vibration that has propagated at least partially around a 
container wall in more than one vertical propagation direction, and generate a signal 
representative of a detected vibration; and a computer operable to determine a state of 
a fluid in a container based on a signal representing an introduced vibration that has 
propagated at least partially around a container wall in more than one vertical 
propagation direction, wherein the one or more transducers comprises a first 
transducer, the first transducer operable to introduce a vibration to a container wall, 
wherein the first transducer comprises an air transducer. It is these limitations as they 
are claimed in the combination with other limitations of claim, which have not been 
found, taught or suggested in the prior art of record, that make these claims allowable 
over the prior art. 

Regarding claim 45, none of the prior art of record teaches or suggests the 
combination of a system for measuring fluid in a container, wherein the system 
comprising: a container for holding a fluid, the container comprising a wall having an 
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inner surface and an exterior surface; a first transducer coupled to the exterior surface 
of the container wall near the top of the container, the first transducer operable to 
introduce a vibration to the container wall; a second transducer coupled to the exterior 
surface of the container wall near the top of the container, the second transducer 
operable to detect the vibration after it has propagated at least partially around the 
container wall and to generate a signal representative of the vibration at detection; a 
wireless communication device coupled to the second transducer, the wireless 
communication device operable to send a wireless signal representing the generated 
signal; and a second wireless communication device, the second wireless 
communication device operable to receive the wireless signal; a computer coupled to 
the second wireless communication device, the computer operable to: determine if a 
signal representative of the vibration at detection has been received; determine a fluid 
mass in the container based on the time for the vibration to propagate at least partially 
around the wall from the first transducer to the second transducer, determine a fluid 
volume based on the fluid mass, determine a fluid level based on the fluid volume, and 
control the amplitude and frequency of the vibration introduced by the first transducer. It 
is these limitations as they are claimed in the combination with other limitations of claim, 
which have not been found, taught or suggested in the prior art of record, that make 
these claims allowable over the prior art. 

Regarding claim 46, none of the prior art of record teaches or suggests the 
combination of a system for measuring fluid in a container, wherein the system 
comprising: one or more transducers operable to introduce a vibration to a container 
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wall, detect an introduced vibration that has propagated at least partially around a 
container wall in more than one vertical propagation direction, and generate a signal 
representative of a detected vibration; and a computer operable to determine a state of 
a fluid in a container based on a signal representing an introduced vibration that has 
propagated at least partially around a container wall in more than one vertical 
propagation direction, the one or more transducers are further operable to detect an 
introduced vibration that has propagated at least a majority of the way around a 
circumference of a container wall in more than one vertical propagation direction; and 
the computer is further operable to determine a state of a fluid in a container based on a 
signal representing an introduced vibration that has propagated at least a majority of the 
way around a circumference of a container wall in more than one vertical propagation 
direction. It is these limitations as they are claimed in the combination with other 
limitations of claim, which have not been found, taught or suggested in the prior art of 
record, that make these claims allowable over the prior art. 

Regarding claim 47, none of the prior art of record teaches or suggests the 
combination of a method for measuring fluid in a container, the method comprising: 
introducing a vibration to a. container wall; detecting the vibration in the container wall 
after the vibration has propagated at least partially around the container wall in more 
than one vertical propagation direction; and determining a state of a fluid in the 
container based on the detection of the vibration, wherein detecting the vibration in the 
container wall after the vibration has propagated at least partially around the container 
wall in more than one vertical propagation direction comprises detecting the vibration 
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after it has propagated at least a majority of the way around a circumference of the 
container wall It is these limitations as they are claimed in the combination with other 
limitations of claim, which have not been found, taught or suggested in the prior art of 
record, that make these claims allowable over the prior art. 

Regarding claim 48, none of the prior art of record teaches or suggests the 
combination of a system for measuring fluid in a container, the system comprising: 
means for introducing a vibration to a container wall; means for detecting an introduced 
vibration that has propagated at least partially around a container wall in more than one 
vertical propagation direction and for generating a signal representing a vibration at 
detection; and means for determining a state of a fluid in a container based on a signal 
representing an introduced vibration that has propagated at least partially around a 
container wall, wherein the means for detecting an introduced vibration that has 
propagated at least partially around a container wall in more than one vertical 
propagation direction and for generating a signal representing a vibration at detection is 
further operable to detect an introduced vibration that has propagated at least a majority 
of the way around a circumference of a container wall in more than one vertical 
propagation direction; and the means for determining a state of a fluid in a container 
based on a signal representing an introduced vibration that has propagated at least 
partially around a container wall is further operable to determine a state of a fluid in a 
container based on a signal representing an introduced vibration that has propagated at 
least a majority of the way around a circumference of a container wall in more than one 
vertical propagation direction. It is these limitations as they are claimed in the 
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combination with other limitations of claim, which have not been found, taught or 
suggested in the prior art of record, that make these claims allowable over the prior art. 

Regarding claim 49, none of the prior art of record teaches or suggests the 
combination of a method for measuring fluid in a container, the method comprising: 
receiving a signal representing a vibration detected after being introduced to and 
propagating at least partially around a container wall in more than one vertical 
propagation direction; and determining a state of a fluid based on the signal, wherein 
receiving a signal representing a vibration detected after being introduced to and 
propagating at least partially around a container wall in more than one vertical 
propagation direction comprises receiving a signal representing a vibration detected 
after being introduced to and propagating at least a majority of the way around a 
circumference of a container wall in more than one vertical propagation direction. It is 
these limitations as they are claimed in the combination with other limitations of claim, 
which have not been found, taught or suggested in the prior art of record, that make 
these claims allowable over the prior art. 

Regarding claim 50, none of the prior art of record teaches or suggests the 
combination of a system for measuring fluid in a container, the system comprising: a 
computer operable to: determine whether a signal representing a vibration detected 
after being introduced to and propagating at least partially around a container wall in 
more than one vertical propagation direction has been received, and determine a state 
of a fluid based on the signal, wherein the computer is further operable to determine a 
state of a fluid in a container based on a signal representing a vibration detected after 
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being introduced to and propagating at least a majority of the way around a 
circumference of a container wall in more than one vertical propagation direction. It is 
these limitations as they are claimed in the combination with other limitations of claim, 
which have not been found, taught or suggested in the prior art of record, that make 
these claims allowable over the prior art. 

Regarding claim 51 , none of the prior art of record teaches or suggests the 
combination of an article comprising a machine-readable medium storing instructions 
operable to cause one or more machines to perform operations comprising: determining 
whether a signal representing a vibration detected after being introduced to and 
propagating at least partially around a container wall in more than one vertical 
propagation direction has been received; and determining a state of a fluid based on the 
signal, wherein determining a state of a fluid based on the signal comprises determining 
a state of a fluid in a container based on a signal representing a vibration detected after 
being introduced to and propagating at least a majority of the way around a 
circumference of a container wall in more than one vertical propagation direction. It is 
these limitations as they are claimed in the combination with other limitations of claim, 
which have not been found, taught or suggested in the prior art of record, that make 
these claims allowable over the prior art. 

Response to Arguments 
9. Applicant's arguments filed 07/15/2005 have been fully considered but they are 
not persuasive. 
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-Applicant argues that the prior did not teach "one or more transducers operable 
to detect an introduced vibration that has propagated at least partially around a 
container wall in more than one vertical propagation direction" as cited in claims 1,14, 
20, 27, 33, and 39. 

Examiner position is that Lynworth et al. teach more than one transducers (16, 
17) operable to detect an instructed vibration that has at least partially around a 
container wall in more than one vertical propagation direction (e.g. Fig.2, Col. 3, lines 36- 
43, Col.6, lines 17-35). 

-Applicant argues that the prior did not teach, "the computer is further operable to 
control an introducing" as cited in claims 10, 18, 24, 31, 37, and 43. 

Examiner position is that the combination of Stein et al. of Fred Schloss et al. and 
Lynworth et al. teach the computer (signal processor 26) is further operable to control 
an introducing transducer (signal processor 26 driving the transmitting transducer 14 to 
transmit an elastic wave characteristic)(Fig.1, Col. 2, lines 49-54). 

-Applicant argues that the prior did not teach, "the computer is further operable to 
determine a second fluid state" as cited in claim 12. 

Examiner position is that Stein et al. teach the computer (signal processor 26) is 
further operable to determine a second fluid state (determining different level of fluid or 
determining second level of fluid) (e.g. Fig.2, Col. 3, lines 3-13, Col. 4, lines 42-67). 

Conclusion 

1 0. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 1 . Specifically Lynworth et al. has been added to second ground of rejection. 

Contact Information 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John H. Le whose telephone number is 571 272 2275. 
The examiner can normally be reached on 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E. Barlow can be reached on 571 272 2269. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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